" "T Th he e c co os st t c ch ha an nn ne el l r re ec co on ns si id de er re ed d: : a a c co om mm me en nt t u us si in ng g a an n i id de en nt ti if fi ic ca at ti io on n--r ro ob bu us st t a ap pp pr ro oa ac ch h" " 
However, this VAR-based stylized fact has been recently challenged by Mojon (2008) , who claims that, once shifts in the level of in ‡ation are accounted for, the 'price puzzle'disappears.
Also, this author …nds that the 'hump-shaped' e¤ect is very sensitive to the sample period considered. Furthermore, Rabanal (2007) …nds the cost channel e¤ect to be quantitatively very small in the context of New Keynesian DGSE models estimated with Bayesian methods.
It seems that the empirical relevance of the cost channel is still an open question. Thus, in this paper we re-examine the evidence on the cost channel arising from direct estimation of the NKPC, as in RW and CHS, using US data. We employ recently developed moment-conditions inference methods, namely Generalized Empirical Likelihood (GEL) procedures, which include identi…cation-robust methods. We show that once appropriate methods are put to use, the empirical relevance of the cost channel is feeble and, at best, ambiguous.
Several reasons motivate our approach. Firstly, several authors have questioned the validity of early NKPC estimation results, arguing that the key parameters of the NKPC are weakly identi…ed (an excellent discussion can be found in Kleibergen and Mavroeidis, 2009a , see also Mavroeidis, 2005) . This may be of great importance, since standard inference will be invalid in the case of weak identi…cation, as shown by Stock and Wright (2000) . Given that RW and CHS generalize the usual NKPC, but still rely on standard GMM methods that are not robust to identi…cation problems, it is possible that the identi…cation of the cost channel parameter may also be compromised 1 .
Secondly, the standard GMM estimator used in RW and CHS may deviate substantially from its small sample distribution, as discussed in Hansen, Heaton and Yaron (1996), for example.
Moreover, the 2-step GMM estimator is not invariant to transformations of the moment conditions, which means that the results depend on the normalization adopted for the estimation.
This problem is quite clear from the results reported by RW (Table 1) , with estimates of the cost channel parameter ranging from 1:239 to 11:831. On the other hand, the results of tests of statistical signi…cance stemming from GMM hinge on the weighting matrix used in the estimation. Both RW and CHS estimate the variance-covariance matrix based on a Bartlett kernel with a …xed bandwidth, so it is important to assess how the main results are a¤ected by this particular choice.
Unlike previous papers, we propose instead the use of GEL methods, which include the continuous-updating estimator (CUE) proposed by Hansen et al. (1996) . Within this framework, it is possible to compute identi…cation-robust parameter con…dence sets, based on appropriate procedures recently proposed by Kleibergen (2005) and extended to a GEL framework by Guggenberger and Smith (2008) . A further advantage of Kleibergen's (2005) approach is that it is valid under many weak moments 2 , which, as discussed above, is likely to be the case concerning inference on the NKPC. In addition, GEL-type methods possess higher order e¢ ciency and superior small sample properties when compared to a standard, often biased, GMM estimator, as shown by Newey and Smith (2004) (see also Anatolyev, 2005) . Furthermore, GEL estimators do not depend on the normalization adopted for the moment conditions. This will allow us to focus on the economic speci…cations, rather than on their econometric implementation.
An identi…cation-robust approach
We now turn to the estimation of the interest-rate-augmented NKPC for the US, using the orthogonality conditions implied by (1) . We use a vector z t of instruments orthogonal to & t ;
which will typically contain past observations of the variables in (1) version of the NKPC with a cost channel that combines forward and backward-looking behavior can also be de…ned 3 ,
In order to estimate (1) or (2) 
where g tT ( )
;^ SGEL coincides with the CUE, whereas if (v) = ln(1 v) we have the EL estimator 4 . The latter removes important sources of bias associated with the GMM, namely the correlation between the moment function and its derivative, as well as third-order biases. Furthermore, Anatolyev (2005) shows that even when there is no serial correlation, using smoothing and an appropriate HAC weight matrix, as in Andrews (1991) for example, leads to a reduction in estimation biases.
In addition, GEL estimators are invariant to the normalization of the orthogonality conditions. If one replaces g in g(y t ; ) by someg = Ag; where A is non-singular and depends on , A( ), E[g(y t ; 0 )] = 0 becomes an alternative formulation of the economic model. There is no economic reason why one should prefer one speci…cation over the other. However, and unlike GEL methods, …nite-sample results stemming from two-step GMM estimation vary signi…cantly according to the choice of A, a good example being the results reported in Gali and Gertler 3 The reduced form coe¢ cients f and b are de…ned as 1 and ! 1 ; respectively, and = (1 !)(1
, where is the subjective discount rate, ! measures the degree of 'backwardness'and measures price stickiness in a Calvo-type price setting framework. 4 In the empirical analysis, we set KT = T 1=3 ; since the optimal bandwidth rate for the truncated kernel used in the Kitamura-Stutzer estimator is O(T 1=3 ) (the results are largely insensitive to the choice of this parameter).
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(1999) and, more relevant to our case, the results in RW (Table 1) .
For comparability, we estimate the cost channel using the same variables as in RW, consisting of the GDP de ‡ator in ‡ation rate, real marginal cost proxied by non-farm business sector real unit labour costs and the interest rate, measured by the 3-month T-bill rate. Instruments include four lags of: t ; s t ; r t , the CRB commodity price index in ‡ation, wage in ‡ation, the term spread and HP-…ltered output gap -see RW for details and data sources. Table 1 RW also suggest an ad-hoc strategy of using a smaller set of instruments (instrument set B), supposedly to minimize potential weak identi…cation problems. For comparison purposes, we present in the bottom half of Table 1 estimates using this smaller set (restricted to the …rst two lags of the variables in the instrument set A, with the exception of the in ‡ation rate and the interest rate, with four lags, as in RW). We can observe that the "B" estimates are very similar to those obtained employing the larger instrument set A, albeit statistically insigni…cant 5 .
However, the above approach does not address the underlying problems with standard GMM: the 2-step estimator is inconsistent and inference is not valid when based on many -potentially 5 We also considered the block bootstrap introduced by Hall and Horowitz (1996) , which allows us to obtain twostep GMM re…nements by resampling non-overlapping blocks of observations in order to accommodate potential data dependence. The bias-corrected bootstrap estimates were quite similar to those obtained using the CUE and GEL estimation procedures.
5 weak -instruments 6 . Also, though GEL estimation is more e¢ cient, if weak identi…cation is pervasive, the t-ratios from Table 1 may not be valid. Thus, to circumvent this problem, we employ the identi…cation-robust statistics of Kleibergen (2005) , which are valid regardless of whether the parameters are strongly or weakly identi…ed, as well as being robust under many weak moment conditions.
For conciseness, we consider in more detail the forward-looking speci…cation studied in RW.
We can focus on the main parameter of interest and conduct tests for We illustrate this identi…cation-robust approach by plotting in Figure 1 the p-values sequence of the K statistic for the grid of values c when f ; g is …xed at the benchmark case of f0:99; 0:75g. We can observe that the region for which the null H 0 : c = c is not rejected is formed by, approximately, the interval ( 0:1; 0:4). We also obtained con…dence sets for c considering all possible values of by concentrating this parameter out. We report in the top panel of Table 2 the intervals for both parameters for which the K statistic does not reject the joint null, for both the CUE and EL estimators. We can see that, while the values for tend to 6 While using fewer instruments may alleviate the bias of the 2-step GMM estimator, it does not remedy weak there may be size distortions when many instruments are used together with a HAC estimator. 7 We choose the interval ( 0:5; 1:5), with increments of 0:01; thus including values close to 0 (no cost channel) and values larger than 1, consistent with estimates presented in RW and CHS.
6 be above 0:7, the identi…cation-robust con…dence interval is completely uninformative for c ; as it contains the entire parameter space considered in the grid. Indeed, it contains economically relevant values for c ; but it also includes the case of no cost channel. Thus, even when potential weak parameter identi…cation is taken into account, the statistical evidence does not rule out the absence of a cost channel e¤ect.
Nevertheless, we conducted further robustness checks, also presented in Table 2 . First, we note that the di¤erences reported in our results cannot be attributed to the use of a di¤erent sample period. When we restrict the sample size to be the same as in RW (1960:1 to 2001:1), the subset-based identi…cation-robust con…dence intervals are not qualitatively di¤erent from those obtained above, as c is always insigni…cant. We also consider estimation of the cost channel with the sample starting in 1981, thus excluding the two oil shocks as in CHS, but again the same pattern emerges (in the case of the EL statistic, the overidentifying restrictions are rejected, hence the empty con…dence set). Secondly, we re-estimated c using di¤erent variancecovariance matrices for the CUE. As argued before, the choice of the weighting matrix for GMM estimation may a¤ect inference on the NKPC, in particular whether or not the cost channel is statistically signi…cant. Clearly, the results in the bottom panel of Table 2 indicate that the use of di¤erent kernels to obtain the optimal weighting matrix does not alter our previous analysis.
Therefore, we can conclude that previous results in the literature seem to be method-speci…c and do not withstand a more thorough sensitivity analysis.
Conclusion
In this paper we re-examine the empirical relevance of the cost channel of monetary transmission. We employ newly developed e¢ cient inference techniques that are not sensitive to the speci…cation of the orthogonality conditions and are robust to weak parameter identi…cation.
We conclude that, in a single-equation framework, the cost channel e¤ect is poorly identi…ed, suggesting that, while the data is consistent with the presence of a cost channel, one cannot rule out zero interest rate e¤ects. This helps explaining the con ‡icting results reported in the literature. Indeed, our evidence does not fully corroborate the results previously reported in (2001) and Dale and Haldane (1995) . Finally, it is also conceivable that these channels become more relevant in developing economies, with a less stable history of in ‡ation and less e¢ cient …nancial markets. Further research is therefore required. 
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Note -standard errors in brackets; # means statistically insigni…cant Notes: ? -overidentifying restrictions always rejected
